Direct interaction of CREB protein with 21 bp Tax-response elements of HTLV-ILTR.
The three 21-bp repeats (Tax-responsive elements) of the long terminal repeat (LTR) of the human T-cell leukemia virus (HTLV-I) mediates the response of the Tax protein. All three Tax-responsive elements (TREs) contain a TGACG motif, reminiscent of the CREB/ATF-binding site TGACGTCA. DNA-affinity chromatography with the 5'-TRE resulted in a previous study in proteins of about 32, 36 to 42, 50 and 110 kDa. Here we demonstrate that the 42 kDa protein is the cAMP-response element-binding (CREB) protein. This is shown by phosphorylation of the proteins eluted from the DNA-affinity column with protein kinase A (PKA) in vitro and subsequent indirect immunoprecipitation with a CREB-specific antiserum raised against an internal CREB-specific peptide. This method allows detection of phosphorylated proteins by autoradiography with high sensitivity and is superior to metabolic labeling. One of the phosphorylated proteins co-migrates with immuno-affinity-purified CREB protein--also phosphorylated in vitro--and competes with the peptide antigen, which proves the specificity of the reaction. The purified CREB protein leads to specific DNA-protein complexes in DNA mobility-shift analyses with all three TREs. Comparison of these TRE-CREB complexes with those formed by nuclear extracts from the HTLV-I-transformed T-cell line C81-66-45 indicates that additional cellular factors contribute to the complexes, especially to the middle TRE. This is also shown by using CREB-depleted instead of complete nuclear extracts for DNA mobility-shift assays. Antibodies against CREB but not Tax affect the mobility of the DNA-protein complex.